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Abstract of JP 2001 168387 (A) 

PROBLEM TO BE SOLVED: To substantially totally 
reflect a light from a III nitride compound 
semiconductor in a substrate layer having a textured 
structure, a sectional trapezoidal shape or a pit-like 
surface shape SOLUTION: A reflecting layer made 

formed on the textured structure, sectional 
trapezoidal shape or the pit-like surface of the 
substrate layer The surface =*" "° " f 
substrate layer is reflected 



substrate layer is reflected, and the surface ot the y 
reflecting layer is also the textured structure, the #* 
tional trapezoidal shape or the pit-like state. 




Data supplied from the esp@cenet database - 



(i9) B*H#fFjf (jp) 02) & |§§ *£f & $g (a) (n)mtnm&mm 

#^2001-168387 
(P2001-168387A) 
(43)&H B ¥J&13^ 6 £22 B (2001. 6. 22) 

(51) IntCl. 7 i^JIB^ FI 7-?n-r(##) 

H 0 1 L 33/00 H 0 1 L 33/00 C 5 F 0 4 1 

31/02 21/205 5 F 0 4 5 

// H 0 1 L 21/205 31/02 A 5 F 0 8 8 



*3t!f^ tt^teoftg OL (*9I) 



(21)fflS#^ 


&&2000- 191779( P2000- 191779) 




000241463 










(22)ffilBB 


¥^12^6 n 26 B (2000. 6.26) 




S»SlS#B#il$#B *r*?*63 £ S« 1 


(31)ff5fe«*?fi#^ 


£■¥1 1-276556 




#«! 

*BB Uttf 


(32)&£B 


¥^H¥9fl29B(1999.9.29) 






(33)SI5fe*ii3gB 


B* (JP) 










<mstm 










SftllftB* B#SP* B ■r* ! J £ *a*JWB 1 














(74) KM A 


100095577 








#S± /MS *ft 0H«) 











(54) &m<omi 1 1 i j^fcwafc^wfl*? 1 



(57) 




SAPPHIRE 



!(2) 00 1-1 68387 (P200 1-87 



fflSSK t ffiai I lBMS&fc£ft¥3lttg t <0HK 

mm tihTmmx% -> x , wjwmu immm& 

it. Brffi^tt, ^L<iit>M£T'*£T»lt. 
t, 

& ffi *. t 5: i, 1 1 1 mmiwmit^wmm^ . 

* #S t "t S lt*H 1 fcf E»« 1 1 1 IMISft^if 
[ff*If 3 ] fTIETflfilli A l x Ga t . x N(0S 

x£l ) a^Sr*, ^k^#akt-|>lf^lX(i2tc 

ih«coii nna-fb^b^Bf^NW**? . 

[lt*H4 ] fuf£TiM(±A 1 Nfr&fcS. ; t 
©t t£if*iS3 fcK«tf>i I 

ztzmmti-i mim i 2 tiaatoi 1 

[ft*TS6] fTRTflfiWilnA 1 NXSil nGaN 

ym&mx-foz, z t mmt tumm 1 ~e w 

[ 11*11 s ] friETai t mmmm t vmizmmw 
it&ti&. zb^wwctmsm-i^-rtitp 

[ Wm 9 ] tulE y r A TMXfo <0 , if SET 

& 11*11 1 wb**>i 1 1 #a taw* ft . 

[?^if«f#Hfl] 

[0001] 

[ m±.c»mmm ] *i»i 1 1 mmmmt^m* 

[00 02] 

[ ] 1 1 imat 

-co., mimy r a TWMmm^zmmmm 

[0003] ^yrArmmbiumm 



sot. t7r4 ra « tin «a«^t^w«#: 
ji t ^ists**^ 1 5 . i (Dm^mztkrh mm. t 

LT. ^7 r^TMSt II 

wftJi*^ 15 #MtJ : r <o<e -) 0 tt>*# 

< t . ^fl^iHti&sift&irfifc 9 
5>y?#A&fc^ti<7)J>l>itJ±tt 10. fRTftSW 

*-m v ^ h mmmm $ mm 1 1 1 1 km im« ft£ 
t cdh^m lt ±.m^^mm ix u 

tz. 

[0004] 

foMmmr. r M ocvDj mt^) zmmixm 
ttmstz b%<T)\\ immimmt^m^m»m^& 
gmmt i o o o°ca±.xfc& . ffifi*»Ji«^ 

fiffl«(i4 0 0-5 0 O^Cgg-C&Sfc*. 1 0 0 0°C 

wnx-ftbtih mm? o-->yfrhiu wmm&Mt 
m^^mwmtx^&mmz&h t . «s ( 1 o o o 

°C) ^ffiiS (4 0 0~~5 0 0°C) -»sia ( 1 ooo°o 

v\ mmm^n^xm^tizbmi^tii 
MLhttt«i o o o°cm®m-&xuimmm 
mimmmwMbmtA inds 

[0005] *5KBf^l±. JJE* OOlSJffiSjBgt-f-^ 
<ffiM*nhX£tzm%, ^IIT2000-41222-t (SUA 
SaS-^- : 990438, fdASSS# : P0149-01) ttJ^ 

wm&tf. ^-mmm±x\ 5-iGo%x-hh. zb 
mwibt i) 1 1 1 mmmMt^wmwm^. 
[ooob] tic. {mms^ms.. rmm^Ttx 
i-^-mmb-thzbmjtLw ;;tf?^ft~ 

mm b (i , ffiScoi'ffi & ^ t # TftJf ^ffi^V 3 U 

t , ip h mmm ^^LT^tojt l x i ^ * 

ts) ^M^b\hWmzWj:^XV^W}^mmt;tJ, 

ttc. zcommmiza^x . mmmmbnihmMz 
< * o ^ i co % t -/ b # t u?^. i «HHffl*-riii4 

fflffi««t 1 i^SM^™af«±T-7 0-100%J 
•r^X^^-flBt, 3 0-7 0%MIMft, 5-3 
0%£h>M£tnf^ o 

[0007] iwiaiTasJiifflv^ittiDin 
t TMM*mizmfcb m 
<vwfrtmm$K& . ziiii. ^f-a^mizmmm^ 
&t& z b izx Q^Tnmfcfrfr&tiJitfmfiffim 



!(3) 001-168387 (P200 1-E78 7 



b^mztiah&Zbb^Xftmzti, l>->xmiffi 

mtiiztizzzb^thtiz. z<DXoizixm& 
i ummmmt-s^mfam^ y<v? w\h zbi 

^mzm±TZ IZblZhb £*)*(?M8&fffa±.L. 

[0008] *mmt%t>\±±mmmm.*irr&Ti& 
hmmm^h, ^mz, tiijain (®m 

* : 2 . 12) TB&L*n±nuiwmmJMt-&m 

fifti^GaN (®#T*: 2.60) TfMLfct 
St*rt£3t;«AI«l£»2 2JSElTt L3rWUf 

M£ S*t S TMUf CtJ 1 1 1 i=g€TOt£« 
[00 09] 

mi-^<%ztLtzi>coxfo , o , zcomf&ir&comvxfo 
i mmnmit^^wm t . misffls t ma 1 1 sia 

tt^^W*! fa* fc <n ISI ffM S *i £ TffiJlT' & o 
b -y b 5 T«I fc , ST«liI««cffM* ix§ 

i/^^w^iims i ax(±2aw±«£««Mtt 
$ Lfe & coxh h mm t , HiUTSt § i niitt 
[ o o i o ] zcd j o mfcztifzuimmiwmiki} 

wMmmm $ fvu * s . - comma 
rmsiommmmmix 1 1 5 o-c, sstwwsn^ 

fc & S . S> % l> Ixltlii 1- i > m> ME 

m*&*&. mm. T?xj~^-mm. mrn&m 



^mmmMti < m$itt>ti& z t si*^t t 

tiOKtl^KS^-C^S (#IPT1 1-2 3 54 50 
-*§\ ftKASSH^ : 980380, ftSA^a#^ : P01130 

mm) . 

?S (tft S ft ^'f^J t^tt: -r I< ? ^ ''*"n!-o t o , -c 
mt Ztil ZbttZk I ii^WM^^-WW* 

a t Ri«s.y'T«® u b corsco^^mm 

Zti&» Ztili. ^TvRWlzmmifitf&t&ZtltZ 
ZZbb%iXm.Zti. hixmtfffiazti&zb 

izxtb^t^tit. z<7>£oi l zixm&tfim$ti& 
> . -r 'j mm-mmzia* \ \ immm 

£ ft &!f*,jt.^W#s^ ^ v y ithh z b ttWMzM ilrc 

^hzuthb^o^ (n^mmi. l . 3 h am? 

[00 11] 

*s 

stRtt-e ct)±k 1 1 1 imimmtiMpmm* ^it 
mmzBtftxi* t^xtytimm^m^K v 

7t47. SiC (Myyny)MGaN(lM 
U ) ^t0A*B a B ff^, Si (y'j3y)^GaP 
(UyWJW) . G a A s (Stfl^ry^) sfirifeo 

[0012] mmmmmt^wmwm 

1 1 i^ft^ ft C^^(Wi. 'Kt IX a 1 x cj 
a Y I n i - x - y N (OSX^l, O^Ygl, 0^ 
X + Y^l ) -Cll^il, A 1 N, GaN&tK'I nNtfOU 
i^^S 2tU^. Al s Ga, - x A 1 x I n j _ x 
NMGa, I n 1 _ x N (J2U:£*SIVC 0 <x< 1 ) 
C?)^^|> 3tE^&V'A l x Ga Y I ni _ x _ Y N 
(0<X<1, 0<Y<1 ) C047tm^-t^ HI 

K»o-g|S£tfny (B)^yw(Ti) mxu 
&LXt>&<. £fz, mm (N) «-gptuy (P) , 

hl(As) . (Sb) , b'^V^ (B i ) 

m 2 tu^^ l < ii 3 tc^co 1 1 1 m.mmc&k*m 

nM^SlltLT, Si. Ge. Se, Te, C^^ffl 
t^S^f:**^*. pM«ftttT, Mg, Zn, B 
e. Ca, Sr. B a#il>4 <I b & . **J. 

# ^ L < (i*F t j; 5 Mfrt 5 - 1 1 ^-C* 5 . 1 1 1 SI 
Mtt^t^li^ftli. ^«^«^f@^S (moc 



'■{A) 001-168387 (P2001 -I/** 



vds) nm\ mmmTtm^^m (mbe 
. >\?a vwmmm (hvpes) . xi*»,9 

[0013] HftSffffcttH*^ *- K^i^-r^ 
KiWJi. g**^ £J4S*^ 

t LT(4. M I SfiH^ P I Nff^p n#££:f U: 

mm ( m-s^#F*jg^ t, < (±^sa^ #f ttis > * 
[0014] iximLtzmmmimMt^^mw 

CiOTifili^SfLS. SP*>. AlXGaYInl 
-X-YN (0<X<1, 0<Y<1, 0<X+Y< 

i ) ^msix&m&<rfo&mm>w, a i x g a 

i - x N ( 0 <X< 1 ) 

MVtAl N. GaNWI nNj&*#*;h.|>. 

[0015] Tmm?mmizimmmmziix^&« 
ifwij^^jfe^co*^ t , mmz ihBtmt # 

«iTW^I(«Sfit >5 , l o l oo»lif 
(±ffl*>^ i> coxfo ~> X . ^ fiOKl^fflSU^ffiCtJ v ^X 2 
/xmjfcSrcaiS. ^Olffl (^Ki-jtfi. DflSt** 
S) cOdWjSmMPtefi, ¥W5fM±T\ 5-10 0 
%fc-tS£fctfi?aU^ Ht»2L<J43 0-l 0 0 

%t* o . mzmzw t l< (4 70-100 %xh h . 

^«iWO^to|,H«fJ^'THfS^ffi±T-7 0-10 
0%Tl>&fc, 0 2 S^' 3^^4.9^ Tit»Hffi 

•ffflJi fc & 4. . - A ^ 4> ffl^JWrW&SJH 

±T"3 0-7 0%T'S>l>fc, H4fc^rtiafc, TtfUB 

&Bt%&» z commco mmrat^mmmt 

X 5 - 3 0 %T'S> 5 fc , 0 5 t^-f 4 -5 tf -y Mfcfc & 
0, ¥ffi&fiMt?L^**j£T-'£>S, ZZX\ ¥ffl 
fifM fc (4 . T«S«flffl3: £ iifc ffi^ffffii 

Lxn^iiimmxhi, 

[ooi6] zcD£dmmzw&mz_fznimmit 

u\\ mmmmt^w^mwtwAmzn t^mxh 

SiSil ( 1 1 5 o°cgJe) fcfcwr, »^jS£&tt ± 
0k7y*-7£#K^rtfc4 WM£:fU>„ 

[0017] ±fE£i3WC, f ^X^-^-ffii&^So 
Jl $ -tX ti V <£ (7)¥±SfflSr x . 7 f - y ^ fc'O^r&T'M 



[0018] fflRf:T««fc«ia tittltJl^ffM-rSi 

fc t rmmm 1 1 mmmmt^m^mwfr 

fcxm^&frm^it&mmimmt^m^mfaxftM 
tiic wm 1 v s . mmmm 1 m ft^ft^w 

WHa^^-CfcAl, G ai _ x N(0sSx^l)*^ 
=5fSt<Ofc-fSii:3&«lf*L<. MtfftL<(4AlN 

Mr t> mim s 1 mxn 2 gjyjuS 1 t^s^ot-rsi 

h#S«{4^7r^TSt-tl !l Ii:A { fftL<. Stiff 

4 l < 7 r >f rss^) a ffitJt»jf zmm-z . * j 

OCVDS^A'.yj'gf) ffiffil^Jl 

/W4fc<tnssixi. h m-n^tiK m-mi oon 

m mi 0HR1 0 0 OA) fc-t*. #!§H;i#4>coMf 
X*l, 

[0019] mmmteztiirmaiimi zb&vt 
mL^zmLxfrn^titmi^mM^zu 
immimMt^^mw.. m u<i4A 1 NXi4Ga 
mpmhwmmfcL. zco*mm±izm2m 

mwM^zrmm^mmt, mi?MWMtm2v 
tms t (4 m-mmx'to ^xh.m^t mmxh ~> x 
hxw *mm<?)mz hmzm&ztiihvxn^K 
a«s«a^it ix. 2 6 7 

7 9 6^#®xmifW9 - 1 9 9 7 5 9^$8£#3a 

[0020] BLMmmmmmmiti-? 
?-<yj±. i»->)AiL< (4^-fk^ y ^/kc?) i 

8X(42«tLti«' ixl> „ #-Cigfl;-f ? i L 
i\ iii^^MSMW^&{4#tPJ|g$^^ 
t\ iCVD, 3tCVD^«CVD 

(Chemical Vapour Depositi 
on) , Xy>°.y^, U T7t A 7X>^y 9. V-^fTf 
Wy 3 y, A*y?V-TAV7\ MM. ECRSf 
^(Physical Vapour Deposit 

ion) mnummmx* & . k»« «ju?(4o . 1 
-5. ojumfc-fsifcj&qffauv, R*fJi«JSiJ¥^± 

K«J fix. h fc . Tttil«llffl«fflfl^fflto ^iiT , fx. 



!(5) 001-168387 (P200 1-LK 



Sffflfc n lKSft»^ft^»*JIt ^fnflt 

&Lvmm\±o. i~i. ojum-cfco, setsetif* 

L<J±0. 2-0. 5jum"CftS. 
[00 2 1 ] jyjMLfcfllTl±, #Jffl£i^T»I 

xvkmh«± 1 1 1 1 mmimmtam^mfom * jfcs 

com mm.iYMMY£W*MWM i^mm t L T $ t 

A : fflfi£:H'-^°yh 

a*tt€S 1 9 

PI?57PI(I3^?M) 18: p — G a N : M 
IS*! 17 : ^fiS^#Fffiit 

*^#F1 : I n 0 . ! 5 Ga 0 . 85 N 

A'lJTi : GaN 

M^#FSt^'yrsco^0iitS5 : imo 

nm?7~yVm (M3>77hm 16 : n-GaN : £ 



T i> i. \ \ ft *> ± teg-r s t«j « t sit ji a^it s n 

[0022] 

wm±wty4 f i o Th o , i 

[0023] #JfOX^y?(i&«»9T'*&. 



(3.5nm) 
(3.5m) 



RftfJf 2 5 
T*l 1 5 
£K 1 1 

[00 24] niS? 7 v FJf 1 6 (±&3fcJl 1 7flk0ffi* 
^ i»S n -M b Ttm 1 5 MO iftS n + « *> 6 
&£2JIffijg£-f ^t^'-C^. fMiinay^l- 
JlfcWfn*. H3OT1 7li^fiMT#F5BBi^fc^t 

SdfctT^S. 3fc3fcJfl 7tpS^7«yH«18f:« 

-v >y tcojs^i 1 1 KMf ltoi^ wtmm £ ^ke^ 

&zk tf*?* & „ ; Wi^S l 7 4>£i£A§*ifc*f 
i j pl?7 7 FJf 1 8ti£t!t-f S^&B&i-tS^TS) 
6 . P ? VM 1 8 1 7 18<7>ffijfc-;MR£ 

p t nmmcom* -Mm p+mt&t>%h2mm 
m 1 1 1 z t it? # h . p n y ? ? f m t nf tm 

!> „ a^#FS(± InN, GaN, InGa N&tf I n 
A 1 N&#tf I nGaA 1 N T&Wlft < , ^'JTJKi 
*^#FJf i Ox$K^77iy;I^GaN 1 I 
nGaN, InAIN, A 1 GaN^tf I nGaA I 

[0025] i&mcw&tM *- vnmx ?\zl 
xmmtii„ t-r. MocvDss«^jtBsswM< 
m^'y^&^^^m^yr-irmm^i 1 30 

SKSfttfc^TTMASy'NH 3 ^SALTA 1 NSg 
OTffiSl 5S:MOCVDaT'M§«. £<0fc$. 



Ti N 
A 1 N 

t7r-f7(a 
TMA 



(4jui) 
(0.3/im) 

(1.5/il) 

i) (350^m) 

3 0jumo 1/4J-. NH 3 : 3SLM^ftt 
i6L. BfSf5JRff*(K^S-li:S<Ii:'CA 1 NTttll 5 

JJE^tfc^TNHg c0i!I:&l/2- 

3 «oaa* i/4~i/9 fc-rsittio, tjmi 

[0026]t7r^ T±t¥±S=5rA l N^^tl,^ 

mz&^zii. mzA i Nwiiwtfc^TA 1 

fMc03IK^+5T-A#^„ fi!^T, A 1 NtiSS^TTT 
[0027] mz, MffiDC7^4oWy^g 



!(6) 00 1-1 68387 (P200 1-68 7 



X\ MS^MOCVDtHL^X. 1 1 3 0 

rt&fif LfcttJBTnM? 5 >y KJf 1 6 JML, 

ii i kmmm^ww*® i7. 1 8 £ mm 
(mocvds) [zwv^m-th, zcogsi&miz&ux 
ti, ry^-r^xbmmTmcnriv^Mt^^ 

X, W^tfh'J^^^y^A ( TMG) „ KLM^ 
Trt-S-^A (TMA) ^fWf/Myy'W (TM 

mm^, h -> xfmm^muco^z^^ 

h„ 

[0 0 28] 3Ct:, T i /N i t LX pW? ? 

y VM 1 8 . JSfiEl 1 7M'nI^5 -y KM 1 6 O-gB 

® : 
jt*tt«« 1 9 

pS?7-yKS (*3^?M) 1 
1 7 : 

fi^#Fl : In 0 
: G a N 

JtF#F*i:^*yrJicO»0jEL* : 1-10 
nf^5 7P« 1 6 : n-GaN : S i 

Kltl 2 5 : TiN 

TBI 3 5: A 1 N 

«t»Jl3 1 : 



2 l£J$£-r^nS?5>y Km 6£#iffl3-t^. 
[0029] ^»*HffiJit7 tbl/ K £H§fc?I 
?&LT. 7thyy/'57^;J;^ pM?5-yKJfl 
8 Oi«ti®if^ 7 1 YV VX K * mi: I X . * 
<0at#<9pS?7>yKJil8&St£fi3-frS. **SSt 
ISaj3*fepS^5v KJfl 8»±K. Au-Co 

^°-y K 2 0 , n^ffi^ -y K 2 1 £ 3«-f £ . 
[0030] 06 \r^a)mm\(nWtfA *- K 3 0 £ 
HlcOMi;N-^«t{i^l-«w^&#tT^ 

wiiBH*««-t5 . i (nmm\^mt?A k 3 0 r 
v-yr^rmui 1 tT«Jf 1 st^iatA 1 Ng 

<7)tffltl3 l#:fr£§*rO^. #H^^y?ii&?) 
(ffiff) 



: K-^yh 
- G a N : M g 
1 5 Ga 0 . 8 5 N 



( 0.3//.1U) 



(3.5nm) 
(3.5m) 



UK 11: 

[00 3 1 ] ±XSM&0$&tM K 3 0 fi&cOi: 5 

J: 9 -9-7 r A TWm&M 3 0 0-50 0 °CXWM$x 

Zcr>£olzlXA\NZtmmtfzV-7T'(TM 
«£MOCVD»\*.yKU 7>t~7 

tfxitmz^vhmmMit 1 1 3 o°c£T#fi-t 

i. *C0» S TMA : 3 0^mo 1 NH 3 : 3S 
LM«^#T"ifU AlNT«f3 5£JFMUc„ 
fiMti, MKit^E 12 7 £ ixl> i; -3 t , f^ft 
HUt fc^^ RItJf 2 5 1»Ii«ffM3i£«±ia 7 

[0032] zcowm. ±.smmcommcvBm&vm 
m.m^mmizn^m&ti^h^xn^\ mmmv 
mmcommmmr. mmmmzmnxz mm 

[ o 0 3 3 ] ifcaSEEfcBRrfS . 

1 1 ML gES««0±^Jfi5ft.5T«eTft-5 

t , isTfflUii i mm m& <ti*wm&?mzh 

t -/ K %Xi> I T«f t , fITft Jf co^fflt JB«§ ft£ 

xffyfAfrtymilxh l gxi±2ffiGLbz>&g<z>ffifl: 



(4jui) 
(0.3jLtm) 

(0.2jui) 

A 1 N (15nm) 
t7T^7(aI) (350jui) 

?z i i izim<?>m#. 

13 BUlETiftJffiA 1 x Ga t _ x N (O^x^l ) 
it^^Sfc-tSl 1X141 2££l8tf)»Jg 

14 fufET»fiiA 1 N^&&. ^fcSrftfiKfc-f-* 

15 liffETflSJfti I nGaA 1 NA»fe*S, ifc*«f 

at-rs i lxtii 2KiEfi«««#. 

16 HUlETifiSJilnA 1 NXIil nGaNHi 
^t^^fSt^-l. 1 lXiil 2fctEfif)»JBfls. 

1 7 HulEM«i^7 r >f TS^ Kli^Ua 

ST'^s. ztmmtt&i l^iecov^tiMzm 

i s mmrmmbmsmmt^mzmmmm&ti 
h, zt^mti-i ii-i 7«v^*h;ie»«« 

1 9 HulE**ii-^7 r A rmxfo 0 . tulETffiJf ii A 

i Nfr^^^commiif-tx-f^-mmxfo^. 



!(7) 00 1-1 68387 (P200 1-87 



mi] m 1 it^mmmnmmsty^ *- y m 

[03] 03(if-?Xif-^Hf)I«T«l£^rflffiS 
[04] 04ii»M£^tt«T«I£^rflMSEM^ 
[05] 05(3h>b««T«M^-fftffiSEM^jL 

[06] M6li.z<nm<memm<?>3£lt 

[01] 



y' 4 



[ m 7 ] 0 7 im 6 «»!fif5ij«T*i«^ffi«ii^« 
io. 30 mt¥4*-v 

15.35 ^Brr^^-flfi^^rfSE (TM> 
if) 

16 nM?7>yFJl 

17 IBES 

18 pI?7 7FI 
2 5 SStJg 



[02] 





!(8) 00 1-1 68387 (P200 1 



-=18 7 




!(9) 00 1-1 68387 (P200 1-08 7 



[07] 




(72)3£HM #H iffl F?-A(##) 5F041 M03 AA04 AA40 CA03 CA04 

att«ffi$B#SI5*BHT^^Il:-^^*ffll CA05 CA33 CA34 CA40 CA46 

#* »H£|fcft5$£4trt CA57 CA65 CA85 CA88 CB15 

(72)^0J# ilit 5F045 AA04 AA05 AA19 AB09 AB14 

S»*ffi#H#f|5#BBT;^?Sl^JlftB 1 AC19 CA10 CA12 CAB DA55 

(72) flHil 5F088 AB07 AB17 FA02 FA05 GA02 

mmmummum^m^mi gao3 hao9 



